Risk of Late-Onset Alzheimer's Disease by Plasma Cholesterol: Rational In Silico Drug Investigation of Pyrrole-Based HMG-CoA Reductase Inhibitors.
Alzheimer's disease (AD), a worldwide renowned progressive neurodegenerative disorder, is the most common cause of dementia. There are several studies on the important role of cholesterol metabolism in AD pathogenesis, which indicated that the high concentrations of serum cholesterol increase the risk of AD. Biosynthesis of the plasma cholesterol and other isoprenoids is catalyzed by 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR) through the conversion of HMG-CoA to mevalonic acid in mevalonate pathway. Normally, the high level of plasma cholesterol is downregulated by HGMCR inhibition as the result of degradation of LDL, but in abnormal conditions, for example, high blood glucose, the HMGCR over activated resulting in uncontrolled blood cholesterol. Selective HMGCR inhibitor drugs such as statins, which increase the catabolism of plasma LDL and reduce the plasma concentration of cholesterol, have been investigated as a possible treatment for AD. In the present study, we have identified the binding modes of 22 various derivatives of 3-sulfamoylpyrroles 16, prepared via a [3 + 2] cycloaddition of a münchnone with a sulfonamide-substituted alkyne, by using efficient biocomputational tools. Out of 22, 5 ligands, with code numbers 5b, 5c, 5d, 5i, and 5j, possessed most absorption, distribution, metabolism, and excretion (ADME) and toxicity profiles in acceptable ranges. Among ligands, 5j (sodium (3R,5R)-7-(3-(N,N-dimethylsulfamoyl)-5-(4-fluorophenyl)-2-isopropyl-4-phenyl-1H-pyrrol-1-yl)-3,5-dihydroxyheptanoate) could inhibit HMGCR enzyme in inhibitory binding site with affinity value -12.17 kcal/mol and binding energy -94.10 kcal/mol through 5 hydrogen bonds. It showed the best ADME and toxicity profiling and higher affinity values than other potent candidate and market drugs such as atorvastatin and rosuvastatin. Therefore, it is suggested for further in vivo investigation, the druggability of 5j and its cholesterol regulatory impact on AD.